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The white rhinocsroe ocours o Gwo subspecis, Ceratolbertene s, i ol Cevalo-
i, 5. ooftond. The subapecics € sinewe was originally spresd south of Zambesi
viver. The popmlation of Wint sonthern white thinoceres s mlatively mnmeroos. There
were ronnted aboul 3020 indisiduals i ciplt African comnteies i the ear 1950 o]
e figures of this particular animal Lave recerded an inerease e the totsl of 3,020
individunls in the wear 1084 (Wermy & Vrewe 19853 o the contrary, it i pecessary
for Atreas thad the nortlwern white thinoeerss 8 coifond, which had been lving in Sadnn,
Upanda, (AT and Kaire, became nearly extinet. While thers hard heen H0 nockhera
white rhinoeeroses in Faive i 1900, THOLmax (19850 graked aaly 18- 1a individuads in
104, These 13 15 moimals in the Xalicual Tark Garsmba (Zare] reprevepstod the Tnst
compart wronp of Cevtolkerium sinrvn cottnny in e foen nature, Ya¥ Gusnnciin
{1984] ktadied the ecology and behaviour of northorn white chinveeros who had beon
nveoduced in the Murehinson Falle National Park (Ugande), Soon after hiv fivhd re-
searcll kad been finivhed, all rhingeerores of that repgion were cxtenninated by maron-
dingg pesdedives,

{Hany soathern while rhingeeozes live 10 tha Eﬂﬂhﬁgitﬂ] gH.I'l'll‘!'li:.'u' of the world. Thi
nurbhers white thinoceros has been only seldom kept in some zoological gacdens (17
arrirmalz on the whale in the vear 15562, The animsls are mostly dispemsed as individaealy,
exvept for the Kast Bohemion Yoologieal Gurder. Dvdr Kridové nad Tabem I et o
vakia), whers the only proup of 10 animsls was kept in the time of the investysbion.
Three yonng kuirmals were botn in Ko Mvir Krdlove. In apite of such an oolispatalile
siessd most e stated that Lhe potentionalily of the peprodinctiod has not heen fully
exorted. That is the reason for a research progmmme, o part of which the elliolorieul
regeaveh representa,

M. Materials aud methoeds

Tl ellogical inveatigatione were eacried ol in two groups of white chinooeros
in sawlogieal gaeden Dvir Krdlowed, They were woneentraged in particular ou thé animel:
kept in graups. The hehaviowe of Lhe animals kept sepuraiely s not 1he topie of this
repert.
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The group of southemn white rhinereros (0w gipnrenn) comsisted of five swalult inefi-
riehipads, one Lol and foue cows. The bull was 16, the cows were §2 - i yrwes old wlile
tlw obgervation was meried cut. No calving fron any of thig group haed hoen repeatol
£l then, 3 “0ANY wun father of a el thal had been kept sepreately with s
(TG A T '

The enclognre in which these nnimals wore whaerred had an irregularly ohlang slape.
maximme length 60 m, muwsimom breadtho 1T, ehe whede wavn was whanl.
Uhtl m2,

The: provp of northern white chinoeeros (67, u. ruttnd) consisted of gix adull. ibiv-
duake, nne bl and five cows, 2 2V BIMAY war mother of § 0N AN in this groay
2 NADIT had been showhag Lhe symplons of fotal chronical disorder in the conrse
of onur ubservation. In the yesr when the obdervition wis carvied out the buall wan 1
bhe eows $— L1 yenrs old, with the exception of ¥ “AAS, who was G

The senalosure for this groap was alw of an ivvegularly oblong shape, mmaximum
length 0.5 m, maximom breadth 35 m, Uhe whiele area heing, 1100 w2

Tri haoth enclosures the thineccroses had frec seress Lo the water. The Lubky furage
(green grasd, hayh wos given twrice & gay in the enclosarces. Lo the cvening e rhinao-
cproaey wore admitted inte theie pavilion, where the food coneemratos [jwdlets and others)
ond hay were propared for them on the flome of ouporalel Bozes.

The investigations were carried out from May wll Septomber, Le. o the wam
months, st which it was possible to leave he sninmls putalde in e enclogures afl day
lung. The protocel recorrds from the introductory cbrervalioms in the year 1981 were 1ot
atatistically evaliated, they wew cxploited only aa o wihsidiary matertal for the dix-
Arimination of varions hehavioural pattorns and thelr calagorizatinn. In the cinee
of the year 1982 the group € &, st bad heen abserved 220 honrs, i 1100 animal/
faurs, in its enclosume. Thirinye the year THE3 the group of {1 s rodbeny was olservixl
20h heurs, L 1230 aeimal/hours in s cnelonnre muler the sune eonditioms wa LT
previens gronp. The data from theae two vears were sunimAriaed for the quantification,
The eonteet with these animals in 1934 - [uRS was not jnterruplod, bat the wek on
rhinoeeroses was direcial in g diffent wiy.

The Firsl stops of the thres- yent rescarch wen: devered to the digtinetion of different
hehaviousl patieing and to their entegorization. I the entegory of mocial behavicus
ho behavisural clements were deserihed as the eatirety of particular movements At
the Sime time it was necessary to record the reaction of ather onimals, i.e. to fiwd the
coraquences of Lhe abwrved mavements, The interpresation of each woeial aloment.
win hawed oo the meerda of Uhe veaction ef other peimalk i puch an cleneent
appenared

The prelacol records from the twe-year ohsecvation wers aummarizod i Hhe matrices.
‘Whe evaluation of these data about hoth neantesd gronpy ytarted with basic comparison
in tablnz and graphs The significance of differvnces in the loth dysdiv agonistic wnd
asfilintive relations was evalunted sceording to the Fisher's test {Aspin 149a01, which
i analogous o the chi-syuaee test.

The index of aguressivity in aocordce with ConLoos [L976) and Nacaser (1983
way alss wed for evaluation of Lhe agoniatic behsviewr. T the affiliative [eohedivel
beburiour the “attractivencss™ of partiers wid evialinted in a way which ia analogous
Lo the index of agpressivity.
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The: reauis yained acconting lo folluwing farmnabie

Ap s wixH!
e aml ———
Agt o KOH | KOIT . .
whisn: A in the saol of 21l sggreasive activities towards atber annily

Ag v the anm of A1 aygpereralee avtivilivs of gromp anemler ardvengerd to Hae anin
KOH! is the anm of all affilintive setiviln weldirasod tn the wuimal
T i thr 2am of plt affiliadive aclivities recorded it Telgrioue af The amimal

will Ve e banitted Lo eritteisin in the discuraion.

ITL Beaults
A, Agoniglic hehavior

The activilies of the ageniztic hehaviear ecnpded wmler deacribed  conditions of
captivity in the zoological garden beelemged o porticalar to the thoeats v delensive
threals §i— nil:

[i] ottacking by means nf clushing hores: ot aminu with Jowered head attacked the
sther and vlashe] horne with if. Tn potte cr2es ihe atinck was aceompanied by sonw:
arounstic displays (snorts, growling). Sone partial (intention) forms of that atisck
wore recorded, too: trning head and bdy towards the disturbing animal; lewering
the Tiead and exercising & few steys [uoward towards the other waimal s the aemmtic
displays doriay these movements. Eren thes: partial fons can frerpently slop
the approach of the other animul. (hwue-SMrrH [1055Y intevpreted the horn lush
threat s o Ceymbalic’” attack,

Fig. 1. suarh dizplay: the cow with, rouurh opened letz out o Jond roar.




A Y, Mokt s Soctaf Bobo vicor oo Greups of Whiles 1ihingooms

iy eheeating by means of swinging the hoead wnd jounping v owith He forefeers the
animat o] onoall foue fod, leaned down and teened ire head aeide Arel s
auddenly the Twad beawing with i 4 hig bow from pide do side. In some enses
evens the ndile animal jomped op oo liltle only with ika forefect aod perfarmd
swinging the head . Thid activity was observesd sven oo calf aped 18 dava whicl)
wacrd Lhe Lhreesd toowards e diatuebing, people, Tooadult wimals the performanee
of Lhint petivity was mecondied both tewneds ooknown peeple and obher vhinoesroaes,

fitin soarl disploy Sas deseribed by Che-Snmn 197800 the bead was Lhoost forwanls,
ears il bl el ench apened to let st a loud rasping e somneliries the
snard waz conpled with o few adeancing steps, sl secashmally an advancing sl
ctided ina clash of horus ot o horo procdding gestare, The “theowine oot the head™
war wany ey observed gy ar inteotion form of that sclivity: the animad wicl
the head taken wp almost hovicontallys with it oeck craocd morkedly forwsd and
with rars 1aid brck reacted te ai approaching paartocr.

There were recordel also obher elemenls of agonistic hebavioar v —«1:

{iv! pressing: the aninwd preseed agninest aoother chinoeeres with its bodyside or with
ity el and forehesd in suck sivuations when che animnl competed with another!
vhlaers fo Ll place of vt (mhaioe of abeleer inbot dovs), for forage ov for exelu-
siv e contacl with the partacr,

fer allacking anoller animal with Lora 1o bady Dlows.

Tahkle 1. Aponistie bohaviour
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T leguency of porticular elenents of agoiistic behavione fs shoun in Table 1.
The most frequent selivity was clasling lowns and ild pactinl Tors (380 of all aggres-
sivie welivitiesl. Another wiay of direet attack - horn (o body blew — was often ob-
aerved, bon (210, of all awrrewsive wettvitios), hut in ot of the both geoups ageressive
astivities susulting in s heavy injory of anfmals was obaerred in U conrse of the obare-
vationg. If was possibile to olseeve onily wgie bleeding seratehes on thir sl o Dl
arnuid ke borns even after the lieaviesl condlicls Uhe swinging head was nhaervd
guite-often wikh & “FAITT whereas it was hardly ever observed inoother animals i
socint eouflicts, However it ocenved in other animals az o vesafion lo the dis urhing
people, which, of comse, conld mit be given i Ahe Talde | flat incbides interindivi-
dnal belhaviour only

ALl anbmala o o innvestimations renered tooan artack, threeat of their inlentions
with Atupping, vrlreating o runeing away, The atfacked animal offered oy tney
resistanee Ly such intepactions as clashing horns or pressing, hut the eovdlicts conld
el be eraluaked Az Cwont™ or “loet ™ beesase onder ome eonditions in fhe end i was
thes attancked animal that head retreated. Therefore il was necessary Lo use elder et hode
of evaluation thal Lhe simple clagsificntion according to the “zeome™ of won eonflicts

The result matrix of seonislic hehavionr of the gronp Ow, simwese s given in the
Fahle 2 and in Table 3 for the oo (s ewftons, Yo these meadrices artivities [0 (v,
wers uged Az lLaeis for following statistical trencmcnt, bl oot that pert af agondstic
hehaviowr that can be charscterfoed as stopping vr reteatioe of the attacked ardmat
tollawing imuedintely or alter & short veriod after the artacl.

Talle ¥, Deratotherdum o 2iait - acoweio el viowr

Agauialic behwionr sowards rthes aniinals
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Fronn tutal recordings of agonistic behaviouns manifutations eeolts that the fee-
apeenicy ol auch beanviour o bolh grenps oaluost e s 70 of Thee elewment in
an animakihowr i the greoap s atmwe sl LR of Bl clement i A wid sl fheane
i the gronp £ 8 eidton g

Forther, by simple ronnerical voppariog ir can be fornnd ond ehat 0 FALT ja ghe
mawt Active animal i this eespecd in O s sdmge and o VAN B e aninond Lowseds
whiclt e most agenistic activities had heen aimed at. Anabogons with the geoap 67 s
codba 5 N ASTH 7 ja e toost selive animalof Lhe gronp and balbaesin, 550824 3,
tx 1 e anitnnl towards which tost aooniatio artivilies had Yesn aimed ot
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Talle 8. Ceerfedheoiuan oo ofbais — agonistiv behavisue

Agenistie belnvicer trwneds ol ber aninada
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In dyadic relationa nuemerony ditfercoces i quantiey of attacks, Chrosls wor] farthe
eleanenig of agonjetie helaviooe, thrmoogsh which the mnimal inhilits the parioecs
Yehvionr, can be fonnd, conseguently i can be apsaered by e mere nnnerical pori-
vuring, thet the animal with higher quantity of such elerens is the deminwnt aninal.

Ji thin wiy of evaluation 5 vertain “hicroehic” rank oeder in the grenp can e ar-
sl This gronp organization” derived from agouislic hehaviour evafontion el
e expressed ivod graphic way. a cowpamcive sinple tndder to £ 5. vodwn group, o
more vomglicated stracture with s fes Teedback lovos i vhe s coftond grooup.

i wvalnating the significance of agenistic hehaviowr diffecences indvadic relations
ley Fishors test (Fab, 4+ and &) van be seen ihat not in all velativnes significant dooinn o
af ane animal over thie other one can e found, On dhe other huud, however, ¥ siguti-
st domingne relations eul of 16 passible i the grougs s, sne and alsa S aiguili-

Talle d. 1 artafie i A A eetimation of differenecs in agrasietis Teshicvione in
clendic rekada
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Table b Crrmotberivm & cltonl - eatimarom of differcnes: m apani=tic behavie in
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Fig. & Appressivily inelem i all obeerenl ooimals of tae Lath gromps

cant domniading relations out of 15 pw&ihlf’ dyadic relativns in the growp £ s cotfons
v e foanad, Tls vould he agenmedd int in hoth groups Uheee in Aotninamce of 50T
cowh aver ol it cows gl ovel the hull, The highesl number of puliTriasive osiTaois
wan b tound in hoalla in bwith reMipe, IHrenyer the sivk enw XA in the group
O s redtat belaig T then koo,
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Aroreagivity index should evaloate participating of 1he sremat i fhe conflicks in
they group wod hoaw give the sddicional information ahoot the positian of Lhe animal
i itg gronp. Fig, 2 ineludes all the observesl animals of the both gronps, The highesr
ieles ds griven in F AN ASTH AT, the betbe b e Deinge /il astod at the end of W segienee

Ii. Affiliatlive hehavionre

The affiliative [cobesive] behavionr et 8 marked part of the while rhiog's be.
havirue in captivity. The followiog activities s recorded;

(i contaciy wilh 3 partner by head:

- ruhhing its head agninst anether aninoal
- iving the head of another animal with ite {ocebieard
- t-rm:;hing anid e rubibingg ikg buen against another prumal
— putting ite hoen on aootlher animal’s body
— bouching andfor tnbbing ite lips against anothor animal’s hody
— Tying with iy head o1 a flank of soother lying animal
o placig e Twaad Teore belind Detween Bhe hind legs of ancther siamling or slowly
s ving Animal
. ;\|.H+"ing ita hemad wod veek om o ancbher qoinesl

Fige. A, Thefbingt lien cnoaecther amimal’s hadse
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Thawine Tead on the amenier prnnulis trunt fom the side



S74 Vo Mue L Hoviand Bebiooonr in Gronpa of Walne Bliooseros
(L erebiets witl a paetioe by body
— piredding ite Rine part Lo goether animd
The tollawing setions wiere also reeonled (G0 vy
(il mpproseling te another animal
fiv s dallowing
Gy By, wlamdinge saed walking sicde by 2ive

Rbinoecroses nxade freguent by body coctact witle e gt by Tesd or L,
Many activilies sree very gindilar, however i s psesilales to distingoe<h ther i @ingle
clementa, For inatare:, the touehing andior cobhing-ite-horn apminst anther anmal
i ndnubtedly cerr sinilare to the pulling-its-horn on avedhee wiimal’s body However
whoen pmiting dhe horn agsinst spother nvimal (Figodb the acrive andrzal pilaces
itged [ upriphe to Lhe wngitading] axis of Uy parknere {T-postueal, il wate ite horn agaiost
ita sicde, the cpes kel elosed. Liv tonchinge soefar sobbing hoon bhe animel wipes ite
liown fenchurly ngninst vavious pacts of Che: pritnec’s tounk, lagrs andd head withom baking
nny protwunced porition in regpect te the Eactnee’s body position.

The Lonmehing-aodlar-eahbing lipe agatnel another animal® body ean ihange tn
“hiting off the partoer’s skin, the animal salivates amply wnd bewves wet traces on
the partaers skin. Touchivg, vidshing ancd “biting off 7 G2 dirseted towands the partner’s
rennk and lews, Tie touching with elosed lips another aninal’s flank by sdull animals
i very gimilar to the mntions of the calves to cheir mother's udder and perhaps shoald
L pmcogorsined separately,

The Iving-with-head-ou-flank of stother lyiog aoumal wad Dregoentls observed o
the call thal was kept with its mother in 4 sepereate eaclosare, The oeemrenes of the
mentioned clement i adalt cows can be derived Qoo el an infantile behasiour.

The placing-head-andawele on anolher animal was peeformed e the side o
fram the buck towneds Wie Tyving or standing animal. Ttoean Tellow after other activities
ar b elicited T snether animal by pushing its hingd part onder the pactaer’s hearl when
retrenting, Aftor puttiog the head, wiping e chin aod the throat agiinss the partnes’s
bnek sumetimes an atternpd 1o monnt the partran’s trank wieh D Tront legs appears,
Afler sneh an sliempl in the interection between the enws, the Tower anitial forwieds
w Fow stop Torward aud prevents so oemunins of $ha other anamal onopls back. I scurn
sitnatiens fven au a.[_:""Tn:“H-I-I";t' nzani feat ation {|rtnh et Tallowerd attar 1]]Fl['mH tie ]‘lt"FLl'i
o He aniral™s back: sonarling agaiost he female, toaring 2 uminat the- male.

Frowe the contacts sith the partper b hody, only poesaing- Lllld-me 3 LT
cunld b olzerved, when Iving o standing animal leanerd its hindeouarters sgainst che
srunk e h:ndqu,a elerk 0l Ll other Tving o atandiog avimat (1= ar L—jm.-.‘tlm*.'l. o
peresilile Ly devive i feon tae infantile kehaviowr, it being o lirivse noguite comnios
elearnt ina =ecernl (lur,hz wld alf 1 hatl afier i|H1.1r|:r e ddistoebed h‘lr & Jinan relecady
fon fer toswearills b= ainnd hee |PH|||||F_- Hrainst har '|‘.|1, itz hnd parl. Tartile: rpntaets ]er
rolshing ils sille wemiost that of the other (o passing s desevibe:: by Chams-Smern (1979
worrs pet reearded . Belr an ar,-t,irit.}-' 4 fjhviuu.eel:]' disl I-Ill'[-t_'!.' r]éht‘.ltlp_'L]1.'-|1Fth{* L ualare
venditions, whereas in the viliey of enclwares and slebled cannot be dislinguishe) T
other by saraet s dur o rather little e, Neacher common Jying conld be quanti-
ficutorl that avearved previeeely i the group O s refond, The animals wers TFing oo
the sand iz their enclosire (e wn the soll proneadd andd in whndy weather an Lhe bes:-

war]| o o Ik stabie B0 gronps, presserd s varions wars aganst eacl olber, withoot
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pespecling individnal distanves. Such a gronp ving differ sabmlantially Frons e Tying
sicke Do wide ol the Lwo animals when Lhe animalks Tny with their hesds and Leunk avi-
i ome direction. with the distance ranging (=7 m apart fromm cach obier

Pl wre bwe resull matnves for atfiliasize behavionr st np From Lhic hasse tables
o waeh gronp of aniinale, The e mardy ineludes only affilintive contacts hy bead
ared hody as well aw active mistntaining uf contacts with Bhe partner T ivy i He
svemd one thore are alao both being and slanding aud walling side Ty gicle (2 v in-
eluded. The busic tables and all the four matrices that servenl ag the bhsis Fur Lhe sta-
il ieal evaluntion ane given in ancther report fMiraea LHEIL The frequency ol
slomenty of affilintive behavivar s shown in Tabbe i, Froin total reeordings of
affilistive hebavionr Bllows that e tolal freqnency of sucd helasivaer in hoth groups
s quite ditferent . 074 of the element iu an anivnalhour i Ui growg O s rieoge and
i1, 14 of the olement in wn animalihoor in tha

tonep €1, a0 0P a3 Lhe partiees Bor lzing,
standing and walking side hy side torged her. The sl of sl acts i ohier mninads
i irrelevand 1o that in A ASAT and “ZAMBAT.

Tuhle 5, Affiligyive bebacionT
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Fiyr. 6 Mulual protersnce of T8ARA" and “BAM B4 Tu the group €. 2. simam
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Fip 7. Mulwnl prefevence of two mroples dn the growp O 5 ofttond

Alan in the group 17 & cottond a cerlaln matual preferenee i e dyade "X ESARTT —
CXNAD and CNASST - CHGLAT aceured S Fig. T

When evaluating the mureal providing affiliative activities it can be seen that
the grongs €7, 4 areain the female “FALT™ ig e most active aniwml while the frmale
YR MTTALAY shows the lowest {repuency. Hy setting up a laclder of the addresaes of
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the affiliadive aclivites, the sequence, "8 4347 — YZAMBA™ - FALT - M-
LAY — “DAX™ can be seen with the only feedback loop when "W LLILAY seemes
ta e mare altvachive fur “SASAT. Az i ot oo aeen frome the Table 7, the dilTerenees in
U s eactivity of the single nnimals s significant, {he attractivity ladder aatursdly
differs feom the mdes vank of Lhe animals in the group (Table 81 which js 34847 .
CEAMBAT  EMULLA"Y - CRAFEY U DART,

Tuble T. Cevatothsivions o, s signifionnoe of differenmr i uililiative behaviour s
Avlic pelwibons

all affilinkoys wetivities [i- 1v]
and avtivis [1 T
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& - - sipnifisnt. Uhe arrowe indicadle: the woes atteactive pariner

Table ¥, AMtrworivity values index
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Ti thee group €1 5. cotirs the mest active sulmab o providing affilistive soetiities
peoved bo B the hdl “SFAYT, the lovwost Ereouency showed the cow “NOLAY
By uusevical evaluntion of the addreseens of affilintive activitien the foroale “VAS MW AT
with 38 recoeded oetivities sned seta dirceted fowareds ber 3= leading, Followed by toe
bull “SUOAX with 20 recordings and then Iy a clustor of the aninmds “¥0LA™
{197, CAALET ), CNESL R O1# and CNANT 18] We did nof oange o prove
4 direet connection [eaherenced hetween providing aud sceepting affiliative behavione
avtivities in any pomp.
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Cwaly five or frour relatioos oot of 10 dyvwddic relationm in the groap £ 4 cedion T shaowd
by soledted po— 000 thad one animal i3 sigificantly more adtrartie for it= partner
1t in alrvises that in thia rase ang trying te arunge 8 gingle aoimal arfeactieily inte o
pacdder will he of s nae. Mure pronownced posilio has ooy the vow TYANLHAT wil I
Phree velations, where sle proves o LT r_ai}_r_ni'rfil,-nnt]j' mwiore altooetive auimal fe e
Jizrlrl s, . '

Whet evaliating effilintive Lehavioue by mang of The sLirnCTiviey indes [1'e sl
she female “XASIN AT stunds on the top ol the whole serpuener. Ju this eon
neetion nmasl. be pentioned hat "N AP AT = the ouly female Hhat hesry the cilven.
Attrnetivily indes of SV AXLYAT Wy 1he highret of all Lhe abereved animaly i otk
wronps. The bull SR AN §s aapperssed to the Ingt but one place The o est [l
1 Lhiy evaluation took YA AN whe was siz yraes old, Leoor L vilge hetwgees o
cubadn!l. und adnlt apimal in the periorl of obsecvaned,

Pable 4. Ceradufieriem ¢, cpdfoed - sigmilicance af diflerences I afblidive bellaviour in
Ayardie relatives
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TV, IFiaewssieon od renclusions

AL Agonigtie hehavione

Variability of Lhe obeerved agonistic belmviour in Al zowohigicsl peeden does
felude  seale of activities and wetions Jdoecing the enconnter of twe alpha-males, -
e 5o elie faet that seorting Lo the aceeted munsied i arranging Lhe beeedivg gronps
thens wos alwars noly one wale ina grp of ahitnmls
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that the kasivance refors to the auinal who peoforms more theeats in o given dyuie
thun its partoee and whe is yare svoided by his poefaoer Lhaw it avoids ite dradic
partuer, Duawsermy (1038 indiostes that the fandamental shemeed i gend bagia far
Lha: dhefieition of dominnace iva stable asymmieley in the agonistie behavinue of Twa or
v iy, A sinple attitode towards sovial domdnance msistain e Biiisez &
Zum (18R2) wlis Take fou proved that Lhe dominance s proscid whenever Uie behirine
of une animal i= inhibited in aoother animal™ presenee,

However nearly all given solbovs (Fowanl 1966, 1974 Diaa 1877, Dewspiogy
LAE3Y ndecate thal subordinated soiwels can play greater pacd Lhae domizaant animats
i detecmination of ihe relation “Jominence . suhmissitity™. Bowstt (1874 when
reflicting abont lierarediv Lokey the o “subiniweivity Berarchy™ o pouch more
descriptive then “deminanee hicmechy™, Dieas (1077 defiues as subardinated in rela-
lions between two pretpers the aoimet whose behaviour i limoited by snother animal
and who — last bk not Teast — displuyy subnissivity.

If we fake in account only wmore simphe vicw on social deminanes that results From
evaluating the superiority of one animal over the ol her, we have mansged to prove
exigtence of wmerons social dominance relations in Twith of cor provps. However if
wi take in wceonnt behaviour of the “sulordingled™ aimal, tan, sher js sl a guestion
loft if it yeally iu possibbe to cruhaate “subinission® ouly from the fact that the animal
whe hod been attacked always rotreated in the eod. T swssne {hat i we speak nhat
dominance of a female over ather Bamales or even over ool in Chis parlicalar ease in
t%o gronpr of white rhinoceros heing obeerved, this expression un duseriplive level could
be nsed us a0 wmpireslly verified term only. Tt anust. be streased that the "dominmes™
is. only wn artifoct enused by an unnstural acermilating o the apimals o0 a Hmited
arca At L id not B trae secial dominanee.

The attemprs $0 evaliabe mutnal aggressivity of the animals by menny of some of
the index mathods bate deep moky in ethology (see co, Sonrx & Powmaane 13050,
Tndex caleulations can be very simple or -- an the ennlrary — wlepant mathematic
formulae can be used. The dominance indesas i calenlation of which wot only aggres-
sive activitiea of 1he animsls uve caleulotod, but whers slements of auhmizsive Leb viony
ure alse ineluded into evaluation wee fnteresting and ohviowsly slso more oh'ective. Buch
ereluation by means of dominanes indeses can be foumd g i Arwre & Muane
CAARG] and can ive o teue picture of ek vrder {ordinal rank} and alse detening the
degres e extent to which the higher-ranking animnl domivates over the nest lower-
ramking animal (cardinad rank) sod (0 the same tiroe avreHpond with fight intermclion
matriees. Howsver sinee in both grenpe of white hinoceroz there wee justifiable
denbits about possibiity of cvaluating the regular vetreat of the onimal Ticing ullaeke:d
A a dubpsigsive behavionr, this or afmjlor procedun: eennet ke wsed for evaleating of
their social relations, Therefore the most aimple possihle foruln for reaching agrres.
siviky Uulex was purposely gsed,

The veavits given in Fig. 2 ahi fellowing:
= 'Fhi: Loth bails 1 the two groops haed Ahe lowest dmlex, Wieir “rank®™ wiz the lowest

of _ll awimala, LBoth males in hoth groups are the most frequent object of ugpressive

avtivities. Honce the soeial stress of hoth maley fncorporated into gronps is high

In this conmection let us mention that the behavione of a betasisbs in free natore,

whese eliaviour is avhibited hy the pressisce of the Alpha-imale in the srea, suppresses

Lhe teproduction abilities in such an eatenl thot Leotnow (1977 toarked the
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heta males e sovial essteates. Ther iz an open guestion left: to what exlent such

very frequent nggrossive aclivitics of femalos towurds the male form o aoeinl afress

that supresses reproduction whilities of the males. 1 supprose ihat the annatoral pe-
aition of the males in the grov of animals on a limited ares of eneloawres will Dy

u nepative influence an abilities ad willingnesa af the males 1o nale,

— The third nnimal from the end of the Indder with o foo index, @ cow, wWas ik ot the

L of Lhie Jnvestigation. Tl position way comparable will the pesitions of Lhe buils,
— Tl unly cuw whick produced calves Teaded by all mesis sl rhe animals takew in

this svcount.

— The rews withont veproduction netivity (ull the others) form a cluster wilbout auy
significant. difluresees in chiz aecound,

It s necessaly b0 exercise s certain veserte in the interpretadion of this figuree,
neverthelss it 18 evident that e hehavieor nod fhe positicn of the cow wilh oiqico-
duclion activity, rhe Lehavienr and tie position of the eows withoit repriclustion ac
tivity and the belviour amd the position of lolls were ditferent. Puriler reason for
soh a caulione sttitude to the used agmrssivity index i the fuet that the rank of
avimals gained by means of this ides v nat o complianes with Lus dates of Lhe Tables &
nnd &, i with the evaluation by means of the differences jo agoendsiie behaviooe in
dvadic mlations, Anyvway it provides som helpful dates for eva sl of mowial st ress

in the anjmals,

B, AlTTadive bebavionr

Tl behavionr thal is described ax affilintive jn Ehis veprpt wax ale nevorded by
Orves -Seiees 14751 i white rhinoseros i free nane. He cheseriles Tollowing aetivilios
and aela: gruring side Ly side for several mingles ; maving of twe animals vide Ly side,
rabhing the head agsinst other aimal = boedy ribhbing ity gide againet Lhat ol the other
i pasging: lving tugether when a close companon lag dowr. almosl loweling ; pruting
savnind @5 Lhe expresson of the offort 1o cotne nearer: movinge bBowads winthar individual
For peatiring close spaciag. Whes rompacing with Bhis ventary ol affiliative Tuhaviowr,
e srventary of affiliative betnviour reported M Lhe eaptive rhinocernses suens 1 be
ek richer Withuutl chaeging anything o this eralnalion n s pposed olsectinn can
be sevrpied, thal variousways ol toneduing 1he hoend aed Fasrre conld b b mootler oh-
server i vluded inlo o geEstune g Cie e wther Laucd, howewer, the tasualiings andinr
rubhing lije against another animal’s body passing even “heliig” the partners
Alcin with lips. bas woudonbtedls mneh cana- with il cleaning awd biting out
il Tnde, that Hasamsgiesme (19711 reports inall perissodactyls o the faanily Eopaiclsa.
Thia pesture in the Hquides is nostly syperficial. bt it s olten a lnrenigg Jreooed une
heing e on all places of the hordy where e animal canncot rescl witl its own teeth
it Cleant zebans mod all hovses when they see chauping the dair oo the winter b
tar the smmmer haiv, & The white rhineosts has uearky bare shon. suckh biting bas Tt
ite, origginal Ticlogical funetivn and bas been wsed o sovial hehariowr anly.

If the frequenvy of the recarded atbibiated hehaviowr in rhinoceros is higher than H
32 cormmen dn animale Hving in e pale, cannot be cdeteruimal. £ wes-Eyre (19T
had been alserving @ dyade vow-cow for 89 hoam, Leo i anbaalibeus and found vut
1 inckile suntacts, which ropreseuts 0001 of the slenent ger | awimd Mo, I Ll groagy
O a4 ecmiteee 0,10 Lagtile crmtzels per 1 aninalhone wers wsceetainel Tlowever, it can-
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net be deteaninel. f we have found an nereage or decreyse of affiliztive hehayioor
frogueene i Lhe animals kept i vapbivit v, Becaise our compeing S cleany with oniy
oue dyade mow-cra, Boaw i | 1IN compared Twhariour of a wild a2 crared babionn
group and found our, that in the cuged rron thers wers sord changes iz nifiliative
iTrwenndly i hebs vions kb e prmmum:u‘l Ehaa the whaoges i “appronch-rotrisd
Behaviour” vt which 1he anthor included aggressive bokavioee toan Tz the grinig
uf caged Laboons all Yorms of Factile sontacts with Friendly weaing wore muoch nien
frequenl. The ouly exeeplion wis ot ng Yhat wis - juelom Lhs Comif ey - ITnTe
Mroguent in free Yiving snimals, An snalogons conchogion in rhinecenos conld not he
drawn.

A very strkang fenture in the group €1 x siepioa wug o long-term hond between the
cows NASA K ZAN LA T the group £ 5 caffarm’ @ wertiin tendeney towards motnal
preferenee ovvund too. Tne seeunenes of interincdividual assoviative bundy hetweon
aelult animals has hecn described in the borses (I'yTER 1872 AgXone & (rwasein
1oez), domeatic callle and Alivan ealtle zehu (Hapuratis LT, JLRINIARLT & -
NARLT (9515 These aasocintivng cae deeut hoth berween relative aodd nop-relalive herd
members. Certain family honds betwoon Dlaek rhinoecos gemeribed NOMFNEEL &
NenENKEL- B Lges (1060 They were based on the selations henwemn pinther aod
adult descendants, However theee casos of twn hile who roade a “mawinl gronp' moving
and prazing togel e wene ohaerved too. The association of males remsinds rallws of
n worial arganisation of zuch avinal species whewe males form bachedor grogs.

C Steatitication of the affiliative acilivites the growg ig 4 kind of evidanee shout
the velaljons in this geoup, Towsse § Ousex (1R goqtcentrated their study of the
Dehavionr i1 pimkeys Brathrocehs paties o 1he anelyyis of wutnal approsching of
Ve anirasbs: who 19 approacking to whom and who i approached. This simpls: inessure-
et showl the relations between indiridnals and conld he wied ten deseribe the scial
organizstion of the geoup. The other sonruee of Lhe information only duplicatl the
hasie description. However, the snalysis of the alfiliagive hoha viowr of Lhe rhinoceres
di net allow Lo make aneanbiguons conelusions Bnideng the animaly aeconding #o the
inlex heing aypeorckod™: Sappreeaching’ faltraetivity index) etz unly 2 certain
sexnal dimorphism 1 belivivor that is expressed o the groupr of soathormn rlinoeerod
mare cxpresgvely than in the nocthern rhitoverna growgr. The aneysis of the wifilialive
heharions s bought mportant infonnation, Towevier, 1k 35 ok dechling for the inter-
pretation of the basie social relations in the groups, Thin feet i3 beeed prrticulardy o
the pesnlt of the evaluating: i spite of wsing seviral wuys of evaluating the affilintive
bl ciowr in the gzeoup of 2oullem thineceros, we snly succeedled in proving that Elus
femnlen "S54 and “ZAM BA™ take stabile leading posttion n the group, ad the
male "HAN? js in the e of the rank. As the nost anbstancisd conclngion for the
pvetuation of the growy of nortien Fltiecrros can be aoeepted thas Enet thiat VAN M A,
the only fermale that bears the crives, is the st atbretive partner fae all groap memn-
hiers,

¢ Heeinh belavieur as a whele

Sorial behavionr of the hoth thinoceroy grongs wid very strongly marked by ac-
cumatating of the animals en s limited wea of the enelosare. LLATa [LU6R), tlan. el 1.
{Land), Homrle (1867, (FABTT.AN (1OGH. ALpxaniee & Rorn 1971} devated Liiedy
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WoALLELLLC A Boeadl Beluvioue in dnoups of White Rhinoeeres RN
sttention to Che defferences Betyreen the aiimals Deliatwae b lorge enclogares amd bitle
suges The riven wrrly ermrespneid in Ll T Lhat in caphicily orin secel et Tidans 1he
ol aal Araredsivity s inersaainge,

Tt 18 repunted wven qrantitative growth of atfliative Jricadlys bebavione {Roana,
571, Lherefers the Diesarely stroctoee of groops e 1.'1:'@' |1r1‘rl|i}l|1'1'cl'1. The vhrervation
i Lhe Bl b rhiiieseeTos HUTII 1A T e sumntar resulig, A;__'_'gl'l*ﬁlw: cladhes Dol ween sl
saaltedd i foeming an witcficial dacinanes o some aadneld over olber inelivid unls
wor mudh thot they formed appenrmoce ol o oortain “hiersrely ™. Such o hicrarehy ean
e wlure rg.\'p-:-q-h-'d H.r-r-m'ding Lar smger 1Rt j3a et'alu:il-irlg o affiliative hehaveoor.

Howewrr the -'111&.1'[]ir]g of the social relatione in the rhdnoeeroy oL L 3»111'”}" A5V
strikitg for a comumon abserver. Taon five-merbergenzp £ 80 sipeam todal 34 anta-
wonidl i delivilies tj_uring 221 heuns was ohserverd, Do abont 5.70 H;__ﬂ'ﬂﬂ-“ﬁ'-' aclivines
RIBEAT] hr:nlu':| wliizh reprgaenty about 75 pobivity e one guimalibeio- In this ronmee-
tionot ay beaettioned 1l e, Cocrrop-Beosew ot al 176 sl cancentrated them-
<elves on the aggressive wetivity o The Tomd bomees reportad 158 agonistic aetivities
par wiee i hour, When compaeed with fornl Do, the rhiveerrng grops Hliwy
Pwir and & half irmes fewer gronistic activilies, The given unmbers show that from the
point of view of a shord-ern obperves aned evon from 1 IR of view ol 4 commmon
activity in o owoodogival warden vherc is hardly angthing =pecial going on i the rhino-
eros enclomnes, However, the reprodduction rals of wieh apimals is — but for one wx-
cpticm o wen,

The captive animaks are wnder inlluence of nemerons stressors, ¥or The ehinoceros
biving in the deseribed conditiony it Trppswnls nostly o constant viauel conbact wirh
the parines and oecessily b reaed Lo there helwsrionr, redueel distanes belwesen indi-
vidnsls and no passibility to leace the aren movernzd by v stronger individoal. A lot
of pager have heen filled with deserviption of the dnfloence of 8 social stoess on the
anirtml'e egaisae. Howaver, thers i no doubt that o eemain bevel of stres halenp Lo
the life and the wild aniteals are already phytomenelioally adapted to a particular stress
level An fampockant part i offect of stress alen plays the animay individwality. the
habijts and ability of U anioels tre adapt themselves, The base eviterioe for Lhe
“hearable™ rate of the stress enn anly be the reproduction of the animsl- Judging
after the tabe of Tep odietiog of these aoimels, il 9 necessary to evulmates the fofluence

“ef wocial slress, toen Tleis was wlae e reazon b careyiog ool aome changes and traoe-

Fevs dn the wonlogioat guden in e Kedidoore

Summary

The knciar elwviour it o goonp of southorn wkite rhitooerss (Cermldherd s slmawl and iy
w gruug of wotaero nbite rhinaesros (D atebheriun s cottead] was tovestigated i their srcosuns
in o zoclogionl swrden, The porsitle influgnne of Timited wreak in caplivily oo behavior eod wepro-

digion in white rhinooeces wos diseusacd,

Aeknowledrement

T oame very grateful o 3. 5 oo seowo for enocoragamint and fricndly discossions by daing
1his wmk.
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